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Description
BACKGROUND
1. Technical Field

[0001] This disclosure relates to a cell culture bag and
a method for manufacturing the cell culture bag.

2. Related Art

[0002] In a cell culture process for manufacturing, for
example, medicines, to maintain conditions optimal to
cultivating cells, such as a dissolved oxygen concentra-
tion in a culture fluid, pH, a nutrient component concen-
tration, and a culture fluid temperature, measuring these
values is important.

[0003] Asa culture container for cell culture, flasks had
been generally used. However, recently, single-use cell
culture bags have been widely used. The cell culture bags
are commercially available in a state of being sterilized.
These cell culture bags feature a simple handling, high
permeability to gas, allowing high density culture with
good efficiency, or a similar property.

[0004] The following describes a measurement of the
culture fluid in the cell culture bag with the measurement
of the dissolved oxygen concentration as an example
with reference to FIG. 12. As a dissolved oxygen con-
centration sensor, some methods such as an electrode
method, a method for using a reagent, and an optical
method have been put to practical use. Here, a dissolved
oxygen sensor of the optical method has been used.
[0005] To optically measure the dissolved oxygen con-
centration, an oxygen detection sensor chip containing
a substance reacting to oxygen is arranged in the culture
fluid. Then, excitation lightis irradiated to the sensor chip.
A phosphorescence emitted from the sensor chip at this
moment is observed. The higher dissolved oxygen con-
centration delays a phase of the phosphorescence more
than a phase of the excitation light, and the strength of
the phosphorescence reduces. Therefore, modulating
the excitation light to be irradiated with, for example, sine
wave, allows measuring the phase delay or the strength
of the phosphorescence to be observed. Thus, the dis-
solved oxygen concentration in the culture fluid can be
obtained.

[0006] In the drawing, a cell culture bag 310 houses a
culture fluid 320 which is a culture medium. The cell cul-
ture bag 310 uses a stirring blade 330 to uniform an ox-
ygen concentration distribution or a similar distribution in
the culture fluid 320. A motor rotates the stirring blade
330 at a predetermined rotation speed.

[0007] To the inside of the cell culture bag 310, an ox-
ygen detection sensor chip 340 is attached. An optical
system dissolved oxygen sensor 350 includes a signal
processing unit 351 and an optical system 352. The op-
tical system 352 includes an excitation optical system
and areceiving optical system. The excitation optical sys-
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tem irradiates the excitation light modulated with, for ex-
ample, the sine wave on the sensor chip 340. The re-
ceiving optical system receives the phosphorescence
emitted by the sensor chip 340 and converts the phos-
phorescence into an electrical signal. The signal process-
ing unit 351 performs a predetermined signal process on
the electrical signal which is obtained from the receiving
optical system. This converts the received phosphores-
cence into the electrical signal corresponding to an oxy-
gen concentration.

[0008] FIG. 13 illustrates an exemplary constitution of
the cell culture bag 310 near a position where the sensor
chip 340 is attached and the sensor chip 340. As illus-
trated in the drawing, the cell culture bag 310 has a lam-
inated structure. For example, the cell culture bag 310 is
constituted so as to be laminated in an order of an eth-
ylene vinyl acetate (EVA) layer 311, an ethyl vinyl alcohol
(EVOH) layer 312, and a low-density polyethylene
(LDPE) layer 313 from the inside.

[0009] The sensor chip 340 includes a reflective film
343 and alight shielding film 344 arranged on one surface
of an oxygen-sensitive film 342. The sensor chip 340 is
attached to the cell culture bag 310 with an adhesive
layer 341. The adhesive layer 341 is formed at the other
surface of the oxygen-sensitive film 342.

[0010] The oxygen-sensitive film 342 is a photo-excit-
ed substance having, for example, oxygen quenching
properties. As such photo-excited substance, a metallo-
porphyrin complex or a similar complex can be used. The
reflective film 343 is used to reflect the excitation light to
return this excitation light to the oxygen-sensitive film
342. Thus, the excitation light can be effectively utilized.
The light shielding film 344 is used to prevent unwanted
external light from entering the optical system 352.
[0011] Documents that disclose the related arts re-
garding the cell culture bag are, for example, JP-A-
2009-222429, JP-A-2010-136628, Japanese Patent No.
2628406 , Japanese PatentNo. 3109740 ,and U. S. Pat-
ent No. 2,012,171,760 descriptions. A cell culture bag
according to the precharacterizing part of claim 1 is dis-
closed in US 2009/242173 A1.

SUMMARY

[0012] The invention relates to a cell culture bag as
defined in claims 1 and 2, as well as to a method of man-
ufacturing a cell culture bag as defined in claim 5.

BRIEF DESCRIPTION OF THE DRAWINGS
[0013]

FIG. 1 is an explanatory drawing illustrating a use
form of a cell culture bag according to an embodi-
ment;

FIG. 2 illustrates an exemplary constitution of the
cell culture bag near a sensor chip;

FIG. 3 illustrates an exemplary method for creating
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a cell culture bag sheet;

FIGS. 4A to 4D illustrate another exemplary method
for creating the cell culture bag sheet;

FIG. 5 illustrates another exemplary method for cre-
ating the cell culture bag sheet;

FIG. 6 illustrates another exemplary method for cre-
ating the cell culture bag sheet;

FIG. 7 illustrates an exemplary cell culture bag to
which a plurality of sensor chips is mounted;

FIG. 8illustrates another exemplary cell culture bag
to which the plurality of sensor chips is mounted;
FIG. 9 is an explanatory view in the case where the
sensor chip is formed with a sprayer;

FIGS. 10A and 10B illustrate an exemplary arranged
pattern of the sensor chips;

FIG. 11 illustrates another exemplary pattern of the
sensor chips;

FIG. 12 is an explanatory view of a conventional
measurement of dissolved oxygen concentration tar-
geting a culture fluid in the cell culture bag; and
FIG. 13 illustrates a conventional exemplary consti-
tution of the cell culture bag near a position where
the sensor chip is attached and the sensor chip.

DESCRIPTION OF THE EMBODIMENTS

[0014] In other instances, well-known structures and
devices are schematically shown in order to simplify the
drawing.

[0015] To culture cells, a tool directly in contact with
the cells or a similar tool needs to be in an aseptic con-
dition. Generally, a user attaches the sensor chip 340
separately purchased to the inside of the sterilized cell
culture bag 310 for use. Accordingly, the user him-
self/herself needs to perform a sterilization treatment on
the cell culture bag 310 after being attached using, for
example, gamma rays. This compels the user to bear an
excessive load. Additionally, this possibly results in in-
sufficient sterilization treatment due to a shortage of
skills, mishandling, or a similar cause.

[0016] The sensor chip 340 is exposed to the inside of
the cell culture bag 310. Accordingly, the sensor chip 340
is used in a state of being in contact with the culture fluid.
Accordingly, in the case of insufficient sterilization treat-
ment, if a substance contained in the sensor chip 340 is
eluted in the culture fluid, this may adversely affect the
culture of the cells.

[0017] Therefore, an object of this disclosure is to pro-
vide a cell culture bag with a sensor chip not in contact
with a culture fluid and reacting to a detection-target sub-
stance and a method for manufacturing this cell culture
bag.

[0018] According to the invention the above object is
achieved by means of a cell culture bag according to
claim 1 or 2 and a method according to claim 5. The
dependent claims are directed to further embodiments
of the invention.

[0019] This disclosure provides the cell culture bag

10

15

20

25

30

35

40

45

50

55

with the sensor chip reacting to the detection-target sub-
stance in the culture fluid and not in contact with this
culture fluid, and the method for manufacturing this cell
culture bag.

[0020] The embodiment of this disclosure will be de-
scribed with reference to the accompanying drawings.
FIG. 1 is an explanatory drawing illustrating a use form
of a cell culture bag 110 according to an embodiment. In
FIG. 1, like reference numerals designate corresponding
or identical elements to the conventional cell culture bag.
[0021] The cell culture bag 110 houses the culture fluid
320 which is a culture medium. The cell culture bag 110
uses the stirring blade 330 to uniform an oxygen concen-
tration distribution or a similar distribution in the culture
fluid 320. A motor rotates the stirring blade 330 at a pre-
determined rotation speed. In the cell culture bag 110, a
sparger that aerates the culture fluid 320 may be in-
stalled.

[0022] The cell culture bag 110 of this embodiment has
a multilayer structure. At the innermost side layer of the
cell culture bag 110, an oxygen permeable film 112 is
formed. At the outside of the oxygen permeable film 112,
an oxygen detection sensor chip 120 is arranged. In view
of this, the sensor chip 120 is in contact with the culture
fluid 320 via the oxygen permeable film 112. At the out-
ermost side of the cell culture bag 110, an external film
111 is disposed. This allows employing the identical con-
stitution to the conventional cell culture bag 310.

[0023] That s, the cell culture bag 110 of this embod-
iment has a structure that the oxygen permeable film 112
covers the sensor chip 120 arranged on the external film
111. Oxygen in the culture fluid 320 passes through the
oxygen permeable film 112 and then reaches the sensor
chip 120.

[0024] The optical system dissolved oxygen sensor
350 includes the signal processing unit 351 and the op-
tical system 352. The optical system 352 includes the
excitation optical system and the receiving optical sys-
tem. The excitation optical system irradiates the excita-
tion light modulated with, for example, the sine wave on
the sensor chip 120. The receiving optical system re-
ceives the phosphorescence emitted by the sensor chip
120 and converts the phosphorescence into an electrical
signal. The signal processing unit 351 performs the pre-
determined signal process on the electrical signal which
is obtained from the receiving optical system. This con-
verts the received phosphorescence into the electrical
signal corresponding to the oxygen concentration.
[0025] FIG. 2 illustrates an exemplary constitution of
the cell culture bag 110 near the sensor chip 120. As
described above, the cell culture bag 110 has the multi-
layer structure. In the multilayer structure, the oxygen
permeable film 112 covers the sensor chip 120 arranged
on the external film 111. The external film 111 may be
the laminated film similar to the conventional cell culture
bag 310. For example, the cell culture bag 310 can be
constituted so as to be laminated in the order of the eth-
ylene vinyl acetate (EVA) layer, the ethyl vinyl alcohol
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(EVOH) layer, and the low-density polyethylene (LDPE)
layer from the inside. However, another constitution may
be employed.

[0026] Similartothe conventional sensor chip, the sen-
sor chip 120 includes a reflective film 123 and a light
shielding film 124 arranged on one surface of an oxygen-
sensitive film 122. The sensor chip 120 is attached to the
external film 111 of the cell culture bag 110 with an ad-
hesive layer 121. The adhesive layer 121 is formed at
the other surface of the oxygen-sensitive film 122.
[0027] The oxygen-sensitive film 122 is a photo-excit-
ed substance having, for example, oxygen quenching
properties. As such photo-excited substance, the metal-
loporphyrin complex or a similar complex can be used.
The reflective film 123 is used to reflect the excitation
light to return this excitation light to the oxygen-sensitive
film 122. Thus, the excitation light can be effectively uti-
lized. The light shielding film 124 is used to prevent un-
wanted external light from entering the optical system
352.

[0028] For the oxygen permeable film 112, a film fea-
turing high oxygen permeation rate, good adhesiveness
with the external film 111, and a small elution portion is
used. As such film, a low-density polyethylene, poly-
tetrafluoroethylene (PTFE), polyurethane, polybutadi-
ene, polydimethylsiloxane, or a similar component is
used. However, another material may be employed.
[0029] The cell culture bag 110 and the sensor chip
120 of this embodiment are integrally formed. Accord-
ingly, the sensor chip 120 is not exposed to the inside of
the cell culture bag 110. Therefore, the user can purchase
the sterilized cell culture bag 110 with the sensor chip
120. This eliminates the need for performing additional
sterilization treatment. The sensor chip 120 is in contact
with the culture fluid 320 via the oxygen permeable film
112. This can prevent a substance contained in the sen-
sor chip 120 from being eluted to the culture fluid 320.
[0030] FIG. 3illustrates an exemplary method for man-
ufacturing the cell culture bag 110 sheet. In the example
of this drawing, first, to a roll material 211 of the external
film 111, the sensor chip 120 is attached. Next, a roll
material 212 of the oxygen permeable film 112is stacked.
Afterwards, performing thermocompression bonding
with a thermocompression bonding roll 214 manufac-
tures a sheet 213 of the cell culture bag 110.

[0031] Cutting, bonding, or performing a similar oper-
ation on this sheet 213 so as to be a predetermined
shape, the cell culture bag 110 can be manufactured.
However, another manufacturing method may be em-
ployed.

[0032] For example, as illustrated in FIGS. 4A to 4D,
first, the sensor chip 120 may be embedded into the ex-
ternal film 111 by the thermocompression bonding. Next,
stacking the oxygen permeable film 112 on the sensor
chip 120 can manufacture the sheet 213. In this case,
the adhesive layer 121 is unnecessary. This manufac-
turing method does not generate a difference in level
between the external film 111 and the sensor chip 120
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at the mounting position of the sensor chip 120. Accord-
ingly, the adhesiveness between the external film 111
and the oxygen permeabile film 1 12 can be enhanced.
[0033] In the example of FIG. 5, first, the sensor chip
120 is attached to the external film 111. Next, not to the
entire surface of the external film 111, but to a part of a
region including the sensor chip 120, an oxygen perme-
able film 113 is attached to cover the sensor chip 120 by
the thermocompression bonding, the adhesive, or a sim-
ilar method. Thus, the cell culture bag 110 sheet 213 may
be manufactured.

[0034] Alternatively, as illustrated in FIG. 6, instead of
the oxygen permeabile film 113, after performing a coat-
ing treatment on the sensor chip 120 with a resin 114,
the cell culture bag 110 sheet 213 may be manufactured.
As the resin 114, a fluororesin, which has high oxygen
permeability, or a similar component can be used. Gen-
erally, the coating with the resin 114 having high oxygen
permeability allows the thickness of the resin 114 to be
formed thinner than the oxygen permeabile film 113. Ac-
cordingly, the coating enhances the oxygen permeability,
resulting in improvement of a response speed of the dis-
solved oxygen concentration measurement.

[0035] As illustrated in FIG. 7, the cell culture bag 110
may incorporate the plurality of sensor chips 120. The
manufacturing method as exemplified in FIGS. 3 to 6
allows the plurality of sensor chips 120 to be easily in-
corporated into the cell culture bag 110 without an in-
crease in cost. The use of the plurality of sensor chips
120 allows measuring the dissolved oxygen distribution
in the cell culture bag 110. A substance to be detected
by each sensor chip 120 may differ.

[0036] When incorporating the plurality of sensor chips
120, as illustrated in this drawing, a plurality of optical
system dissolved oxygen sensors 350 may be prepared
corresponding to the respective sensor chips 120. How-
ever, the optical system dissolved oxygen sensor 350 is
more expensive than the sensor chip 120. Therefore, us-
ing the one optical system dissolved oxygen sensor 350,
each sensor chip 120 may be sequentially measured.
[0037] Inthis case, as illustrated in FIG. 8, at the prox-
imity of each sensor chip 120 outside of the cell culture
bag 110, a barcode 140 may be attached, and an optical
system dissolved oxygen sensor 360 may include a bar-
code reader 353. ID information to identify the sensor
chip 120 is written to the barcode 140.

[0038] Sequentially measuring each sensor chip 120
using such optical system dissolved oxygen sensor 360
allows reading the barcode 140 simultaneously with the
measurement of the phosphorescence from the sensor
chip 120. This allows easily making the measured value
correspond to the sensor chip 120. Not limited to the bar-
code 140, by attaching an ID tag or a similar tag to the
neighborhood of each sensor chip 120, the optical sys-
tem dissolved oxygen sensor 360 may be read.

[0039] Among the films constituting the sensor chip
120, the oxygen-sensitive film 122, which reacts to the
oxygen to be measured, is necessary. However, the re-
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flective film 123 and the light shielding film 124 can be
eliminated depending on the situation. The elimination
of the reflective film 123 and the light shielding film 124
increases an amount of oxygen permeation from the cul-
ture fluid 320 to the oxygen-sensitive film 122. This im-
proves the response speed of the dissolved oxygen con-
centration measurement.

[0040] For example, the reflective film 123 is used to
reflect the excitation light to return this excitation light to
the oxygen-sensitive film 122. Thus, the excitation light
can be effectively utilized. However, in the case where
the amount of received phosphorescence is sufficiently
obtained, the reflective film 123 may be eliminated. The
light shielding film 124 is used to prevent unwanted ex-
ternal light from entering the optical system 352. Howev-
er, the cell culture bag 110 is often held in a stainless-
steel jacket. In this case, since the cell culture bag 110
is insusceptible to the influence of the external light, the
light shielding film 124 may be eliminated.

[0041] To constitute the sensor chip 120 with only the
oxygen-sensitive film 122, as illustrated in FIG. 9, first, a
powder or liquid oxygen-sensitive material is prepared.
Next, by spraying the prepared oxygen-sensitive material
from a sprayer 370 to the external film 111, the oxygen-
sensitive film 122 may be formed. As the sprayer 370, a
sprayer, an ink-jet printer, or a similar component can be
used.

[0042] Depending on the size and the color of the sen-
sor chip 120, or in the case of the opaque cell culture bag
110 or a similar case, the position of the sensor chip 120
is difficult to be recognized from the outside of the cell
culture bag 110. Therefore, arranging the optical system
dissolved oxygen sensor 360 at an appropriate position
is possibly difficult.

[0043] Therefore, for example, in the cell culture bag
110, at the positions shown with the patterns illustrated
in FIG. 10A, the plurality of sensor chips 120 may be
arranged. In this pattern, the sensor chips included in the
center sensor chip group used for the actual measure-
ment have the largest size. The sensor chips included in
the sensor chip groups upwardly, downwardly, rightward,
and leftward adjacent to the center sensor chip group
have the medium size. The sensor chips included in the
corner sensor chip groups have the smallest size. This
pattern can be easily formed using the sprayer 370.
[0044] The strength of the phosphorescence that the
sensor chip 120 emits corresponds to the size of the sen-
sor chip 120. Therefore, when arranging the sensor chip
120 at the position shown with the pattern as illustrated
in FIG. 10A, the optical system dissolved oxygen sensor
360 measures a signal that has the strength as shown
in FIG. 10B corresponding to the position.

[0045] Therefore, moving the optical system dissolved
oxygen sensor 360 in the direction of higher signal
strength allows arranging the optical system dissolved
oxygen sensor 360 at the appropriate position. Separate-
ly from the embodiment, the plurality of sensor chips hav-
ing the identical size may be arranged atregular intervals.
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Furthermore, separately from the embodiment, the plu-
rality of sensor chips having the identical size may be
regularly arranged at different intervals.

[0046] At the positions shown with the patterns illus-
trated in FIG. 11, the sensor chips 120 may be arranged.
In this pattern, the plurality of sensor chips 120 is con-
centrically arranged. The sensor chips are arranged such
that the sensor chips have a larger size as approaching
the center. The use of such pattern also allows arranging
the optical system dissolved oxygen sensor 360 at the
appropriate position by moving the optical system dis-
solved oxygen sensor 360 in the direction of higher signal
strength.

[0047] The cell culture bag of this disclosure is de-
scribed above with the example of oxygen as the sub-
stance to be detected. However, the detection target may
be ammonia, carbon dioxide, or a similar component. In
this case, it is only necessary to manufacture the cell
culture bag by using the sensor chip reacting to the de-
tection target and covering the sensor chip with the film
permeating the object to be detected.

Claims
1. A cell culture bag (310) comprising:

an external film (111);

at least one sensor chip (120, 340) including a
layerreacting to an objectto be detected, where-
in the object to be detected is oxygen, ammonia
or carbon dioxide; and

a permeabile film (112) permeabile for the object
to be detected;

the cell culture bag (310) housing a culture fluid
(320) and being characterized in that:

the sensor chip (120, 340) is arranged on a
culture fluid (320) side of the external film
(111), and

the permeable film (112) covers a culture
fluid (320) side of the sensor chip (120, 340),
wherein the permeable film (112) covers an
entire inner surface of the external film
(111), so that the sensor chip (120, 340)
does not contact with the culture fluid (320).

2. A cell culture bag (310) comprising:

an external film (111);

at least one sensor chip (120, 340) including a
layerreacting to an objectto be detected, where-
in the object to be detected is oxygen, ammonia
or carbon dioxide; and

a permeable film (112) permeabile for the object
to be detected;

the cell culture bag (310) housing a culture fluid
(320) and being characterized in that:



9 EP 2 949 742 B2 10

the sensor chip (120, 340) is arranged on a
culture fluid (320) side of the external film
(111), and

the permeable film (112) covers a culture
fluid (320) side of the sensor chip (120, 340),
wherein the permeable film (112) covers a
part of a region including the sensor chip
(120, 340) on the inner surface of the exter-
nal film (111), so that the sensor chip (120,
340) does not contact with the culture fluid
(320).

The cell culture bag (310) according to any one of
claims 1 or 2, characterized in that

the sensor chip (120, 340) comprises a plurality of
the sensor chips (120, 340) arranged, the plurality
of the sensor chips (120, 340) is different in size, and
among the plurality of the sensor chips (340), a sen-
sor chip (120, 340) having a largest size is arranged
at a center.

The cell culture bag (310) according to claim 3, char-
acterized in that

the plurality of the sensor chips (120, 340) is classi-
fied into a plurality of groups formed of the sensor
chips (120, 340) having an approximately identical
size, and among the plurality of groups, a group
formed of the sensor chips (120, 340) having a larg-
est size is arranged at a center.

A method for manufacturing a cell culture bag (310)
according to any one of claims 1 to 4, comprising:

attaching at least one sensor chip (120, 340)
including a layer reacting to an object to be de-
tected to a roll material thatbecomes an external
film (111), wherein the object to be detected is
oxygen, ammonia or carbon dioxide;

stacking a roll material that becomes a perme-
able film (112) to the roll material that becomes
the external film (111) to cover the at least one
sensor chip (120, 340) with the roll material that
becomes the permeabile film (112), the roll ma-
terialthatbecomes the permeable film (112) per-
meating the object to be detected; and
performing thermo-compression bonding on
both the roll materials, so that the sensor chip
(120, 340) does not contact with the culture fluid
(320).

Patentanspriiche

1.

Zellkulturbeutel (310), umfassend:

einen externen Film (111);
zumindest einen Sensorchip (120, 340), wel-
cher eine auf ein zu detektierendes Objekt rea-
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gierende Schichtumfasst, wobeies sich beidem
zu detektierenden Objekt um Sauerstoff, Am-
moniak oder Kohlenstoffdioxid handelt; und
einen permeablen Film (112), welcher firr das
zu detektierende Objekt durchlassig ist,

wobei der Zellkulturbeutel (310) ein Kulturfluid
(320) beherbergt und dadurch gekennzeich-
net ist, dass:

der Sensorchip (120, 340) an einer Kultur-
fluid (320)-Seite des externen Films (111)
angeordnet ist, und

der permeable Film (112) eine Kulturfluid
(320)-Seite des Sensorchips (120, 340) ab-
deckt, wobei der permeable Film (112) eine
gesamte Innenoberflaiche des externen
Films (111) abdeckt, so dass der Sensor-
chip (120, 340) mit dem Kulturfluid (320)
nicht in Kontakt gelangt.

2. Zellkulturbeutel (310), umfassend:

einen externen Film (111);

zumindest einen Sensorchip (120, 340), wel-
cher eine auf ein zu detektierendes Objekt rea-
gierende Schichtumfasst, wobeies sich beidem
zu detektierenden Objekt um Sauerstoff, Am-
moniak oder Kohlenstoffdioxid handelt; und
einen permeablen Film (112), welcher firr das
zu detektierende Objekt durchlassig ist,

wobei der Zellkulturbeutel (310) ein Kulturfluid
(320) beherbergt und dadurch gekennzeich-
net ist, dass:

der Sensorchip (120, 340) an einer Kultur-
fluid (320)-Seite des externen Films (111)
angeordnet ist, und

der permeable Film (112) eine Kulturfluid
(320)-Seite des Sensorchips (120, 340) ab-
deckt, wobei der permeable Film (112) ei-
nen Teil eines den Sensorchip (120, 340)
umfassenden Bereichs auf der Innenober-
flache des externen Films (111) abdeckt, so
dass der Sensorchip (120, 340) mit dem
Kulturfluid (320) nicht in Kontakt gelangt.

Zellkulturbeutel (310) gemaR Anspruch 1 oder 2, da-
durch gekennzeichnet, dass der Sensorchip (120,
340) eine Vielzahl von angeordneten Sensorchips
(120, 340) umfasst, wobei die Vielzahl von Sensor-
chips (120, 340) unterschiedliche GréRen aufweisen
und innerhalb der Vielzahl von Sensorchips (340)
eindie groRte GrolRe aufweisender Sensorchip (120,
340) in der Mitte angeordnet ist.

Zellkulturbeutel (310) gemal Anspruch 3, dadurch
gekennzeichnet, dass die Vielzahl von Sensor-
chips (120, 340) in eine Vielzahl von Gruppen klas-
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sifiziert ist, welche aus den Sensorchips (120, 340)
mit annahernd identischer GréRe gebildet sind, und
innerhalb der Vielzahl von Gruppen eine aus den
Sensorchips (120, 340) mit der groRten Grolle ge-
bildete Gruppe in der Mitte angeordnet ist.

Verfahren zur Herstellung eines Zellkulturbeutels
(310) gemaR einem der Anspriiche 1 bis 4, umfas-
send:

Anbringen zumindest eines Sensorchips (120,
340), welcher eine auf ein zu detektierendes Ob-
jekt reagierende Schicht umfasst, auf einem zu
einem externen Film (111) werdenden Rollen-
material, wobei es sich bei dem zu detektieren-
den Objektum Sauerstoff, Ammoniak oder Koh-
lenstoffdioxid handelt;

Stapeln eines zu einem permeablen Film (112)
werdenden Rollenmaterial auf dem zu dem ex-
ternen Film (111) werdenden Rollenmaterial,
um den zumindest einen Sensorchip (120, 340)
mitdem zu dem permeablen Film (112) werden-
den Rollenmaterial abzudecken, wobei das zu
dem permeablen Film (112) werdende Rollen-
material das zu detektierende Objekt durch-
lasst; und

Thermokompressionsbonden der beiden Rol-
lenmaterialien, so dass der Sensorchip (120,
340) mit dem Kulturfluid (320) nicht in Kontakt
gelangt.

Revendications

Sac de culture cellulaire (310) comprenant :

un film externe (111) ;

au moins une puce de détection (120, 340) com-
portant une couche réagissant a un objet devant
étre détecté, dans lequel I'objet devant étre dé-
tecté est de I'oxygene, de I'ammoniac ou du
dioxyde de carbone ; et

un film perméable (112) perméable pour I'objet
devant étre détecté ;

le sacde culture cellulaire (310) logeant un fluide
de culture (320) et étant caractérisé en ce que :

la puce de détection (120, 340) est agencée
sur un co6té fluide de culture (320) du film
externe (111), et

le film perméable (112) recouvre un cété
fluide de culture (320) de la puce de détec-
tion (120, 340), dans lequel le film perméa-
ble (112) recouvre une surface intérieure
entiére du film externe (111), de telle sorte
que la puce de détection (120, 340) n'est
pas en contact avec le fluide de culture
(320).
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2. Sac de culture cellulaire (310) comprenant :

un film externe (111) ;

au moins une puce de détection (120, 340) com-
portant une couche réagissant a un objet devant
étre détecté, dans lequel I'objet devant étre dé-
tecté est de l'oxygene, de 'ammoniac ou du
dioxyde de carbone ; et

un film perméable (112) perméable pour 'objet
devant étre détecté ;

le sac de culture de cellulaire (310) logeant un
fluide de culture (320) et étant caractérisé en
ce que:

la puce de détection (120, 340) est agencée
sur un c6té fluide de culture (320) du film
externe (111), et

le film perméable (112) recouvre un cbté
fluide de culture (320) de la puce de détec-
tion (120, 340), dans lequel le film perméa-
ble (112) recouvre une partie d’'une région
comportant la puce de détection (120, 340)
sur la surface intérieure du film externe
(111), de telle sorte que la puce de détection
(120, 340) n’est pas en contactaveclefluide
de culture (320).

Sac de culture cellulaire (310) selon I'une quelcon-
que des revendications 1 ou 2, caractérisé en ce
que

la puce de détection (120, 340) comprend une plu-
ralité des puces de détection (120, 340) agencées,
la pluralité des puces de détection (120, 340) sont
de taille différente, et parmi la pluralité des puces de
détection (340), une puce de détection (120, 340)
présentant une taille la plus grande est agencée au
niveau d’un centre.

Sac de culture cellulaire (310) selon la revendication
3, caractérisé en ce que

la pluralité des puces de détection (120, 340) sont
classées en une pluralité de groupes formés des pu-
ces de détection (120, 340) présentant une taille ap-
proximativement identique, et parmi la pluralité de
groupes, un groupe formé des puces de détection
(120, 340) présentant une taille la plus grande est
agenceé au niveau d’un centre.

Procédé de fabrication d’un sac de culture cellulaire
(310) selon I'une quelconque des revendications 1
a 4, comprenant :

la fixation d’au moins une puce de détection
(120, 340) comportant une couche réagissant a
un objet devant étre détecté a un matériau en
rouleau qui devient un film externe (111), dans
lequel I'objet devant étre détecté est de I'oxyge-
ne, de 'ammoniac ou du dioxyde de carbone ;
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'empilement d’'un matériau en rouleau qui de-
vient un film perméable (112) sur le matériau en
rouleau qui devient le film externe (111) pour
recouvrir I'au moins une puce de détection (120,
340) avec le matériau en rouleau qui devient le
film perméable (112), le matériau en rouleau qui
devient le film perméable (112) permettant la
perméation de I'objet devant étre détecté ; et

la réalisation d’une liaison par thermocompres-
sion sur les deux matériaux en rouleau, de telle
sorte que la puce de détection (120, 340) n’est
pas en contact avec le fluide de culture (320).
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